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(54) DRILLER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To overlap the moving time of a Z axis 
for holding a working tool on the moving time of an XY table on 
which an object to be worked is placed. 

SOLUTION: In this driller for punching an object 6 to be worked 
which is placed on an XY table with a working tool 5 moving in the 
Z axial direction, the working stroke of the working tool 5 is made 
longer than working hole depth a only by air cut amount (d), and a 
moving time t1 when the working tool 5 moves by the air cut 
amounts (d) is calculated, and a moving time t2 when the XY table 
moves from the previous punching position to a target position is 
calculated so that the movement of the working tool 5 can be 
started after the lapse of t2-t1=T time since the XY table starts to 
move from the previous punching position to the target position. 
When T-0, the movement of the working tool 5 is started 
simultaneously with the start of the movement of the XY table 
from the previous punching position to the target position. 
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(57) [M6] 

[MB] »XXA«r«» Lfc 2 |fcft«lMbi-S*n i , 
XYf-y/KClKt £ *Lfc*DX*tffeWfc. 
AOX* hn- ^^AIX^WS 6 «fc "9 h^Ttf y hMdti 

*ftLfc*jft**6 t 2 -t, = T B*M«tt^LfcS*j& 
■c^axx^o^Ki^M^-t-5<fc^tc©JiBiL, T^o<oi 

^tcii, xy^— y^wi3<o^fc*tffiKd»e>Baffia 

JcfiJtr»»*BB^60fcBft«c*nXX»co»llbS:BH 
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1 1 x Ytt;friSjK:»»i-a x Yf-y/H:i 
x^r j; o r «hb*d x tcTCfctt&tT?:*^ tt*D x 

ygBi-*s^"c, 

jfflE*DXXfttf>*DX;* ha — ^fcttX^S* 6 <t 9 t«) 
»E*DXX*a«*IE=T#* h*d «:»»-*- SfWfcWBI 

<oSISB*Hia*«9 t ,^4ofcW*i-CS«ElniXX*©» 

X^go 

[W*«2] XY#*iPii:»it5XYf-^H:« 
xa«CJ;oTffiffi^X»ft*{C^fcWS:ff 5 5tfe*t*aX 

L^^i-CWEADXXaw»»SrBB*6i-6 «fc 5 t-ftJ 

wu 

*DXX*w»tt4rHI*frr * <fc 5 <cfaJW£ r 
r£*&tt*nXigBo 

M*#*3 ] Hf*£ l Sfcti 2 KEtt^JtfcttJraxjg 

atriBAoxxA^flftE^r* y h*d*r!MS1-SMWIB 
t,S:*»SWc, fltrl5J!lOXX^ s *rE^r^^ Md 

[0 0 0 1 ] 

fc»taDX««cHi-6 *><*>■?*>.*. 
[0 00 2] 

[tt*<7>tt«] *DX3#P«1<a&SI£r@lft<h LT, *0X*t& 
ftfcttB-f-aXYT*— y/UOXYto»»fc, flUXX^*: 

[0003]Mt6^ XY7 t -y/W«B«flfcB3&»& 



[0 0 0 4] 

05 »««M«it*aiX5C«>**3ftSSl! < ft 0 , ADXftHX&E 

[000 5]; £ iMJLKtDKmtD&tfjzt < 4ot* 
/tor (**'v^£/J*Si^5ti:«:BI— > hSffilcfc 

15 [0 0 0 6] «±^<fc?ft:tKK<Ofcfc* XY$4»5| 

[0 0 0 7] «63fe»5*— x<9 y^BB*H**"S5t*>«t 
20 iDXffi-Ctt:, *DX«p[H«jHoa*^/hSls 
[0 0 0 8] 

[iw«:iii*t«t*o#»] ^E^a^fii^-rs^^ 

[0 0 0 9] XYt&J?fa{C&th'fZ>XYT-7MZ.mm 

25 $K^*nx»*»«c»ur. z«s*i6j«c»»-f*ADXX 

ft«cJ:orffllE*lX^»^^fcft*fT5?ta>*t*0X» 
SM^l^T, «HE*DXXa<©*DX^ hn — ^Sr*DX5tJS 
S 5 <t H9)»#l«ffiwr* y htd^tfi< U W 
E*DXXfta*lWE^T# 3/ hfid Sr»»i- 5 »»«FPfl t 
30 IHEXYf- yyUOg^ffiB— 0^»J c t 3 ^> 

Il^»«rffl»t5 «t 5 fcfflWr a:**>tt*oxas 
Bo 

[ooio] xY*#mi;i»tM-sxY^— i/a* 

35 Jc*HSix^:A0X*f*«(c*rLT. Zi*|fiji:»fttS 

AOX3£BI-*5V x T, StrE*aXXft05*OX* ho-^«D 
X^$ 6*0 tW«9tlWftffl03ir*.y hftdrt:l*g< 
U '«HE*DXXA^8Wa^r* y hf d^lt^l 
40 &#Pe1 t WEXY^— ^/^*H3©5t*>ftffiB 

^e>ssfi!cB(w^»-r5^T?^aNFPa t etr 
exyt 1 — y/ud«iwig<©^fc»tffifi^ba«ttfii-rpi»t 

iaLfe^-eBftE*DXXft^!lli^ra*&i-S £ 5t-»Jffll 
45 U T^OO^lcii, flMEXY^-y/u^WE^5t*> 

ttE»XX*o»»*BB*M-«J:5lc«W»-t-a?t«>*t*i 
X^Bo 
[0 0 1 1 J 

so. [»w^»swgtt] *»w«)jiifc»tti-«a?5a>»tai 
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ltiDX3Sfi^£fr«i6&^ U H2ttXYl»Bi:Zi 
U BI3liZtt»»<oa]XX*i:*DX 
»ft»i<BEfi«iSS:^i-o H 4 I4X Y*a<7>^ffij 

[0 0 1 2] . C^«C*5t^T, 1*4*0X9*—*, 2l*mffl 
3aliXtt*-^, 3bliYiW v 3cl4Z 
•h*— 4I4XY7 1 — >OW. 5fiADII^ 6I4ADX 
7I4T** 8I4HMKP (ilP) . 9I4XYI& 

[0 0 1 3] El 1*5 J: 1^02^*51 ^T, ffltMSfi 2 14*0 
X?*— *1*K&*. Xt*-^3a, Y^-^3b 
fccfctfZM^— * 3 c fc<ts»»S:*Jffl-r6, Xtt^e- 
* 3 a iiYi^^ 3 b ^MfflttXYf-y/U4 

(*0X*t*»*:«nLrt:) S:*DXffiB^»»*-&, Ztt 
f-^3c It^XXI 5 £TP$ r. £ fc J: 

oT, ADX»**^S:fcJtS*DX»J»S:fif5, 

[0 0 14] 0 3(Cio^r, *0XXft5tt, *ox»*» 

Id, *HX**TP#K> *nX»*»6^bd|«iX^:tw** 

r±#-r^o roEBtd ^x7^ ^ ha<b#-fo 

[0 0 15] AnX?tJS*S:6 fc-TS fc*OXI*0>J:T* 
hp-^lid + 6t45. *0XXft5as»1B*"efcoT 
*0X»*»6^6Hin^{ttfi^*>S«Ptt (ADXXflr 

trXY*iPi«c»»U"Cfc* iod»iftv\ x, 
Y, Z#tt<D#»K»U MW36B 2 ttH 4 {c^i-58ft 

[0 0 16] 5 ©T»^»»a^^-^«r 

m 5 (c^u m^raii oti i irofti±z(*o#ib 

EH***-. 

[0 0 17] XY^-y^KO 
^itl * |C *5 V *T , XYf- ^ /U*S*D XTC & ft (O g S&B 

pgr. z«tC!>9lt«:nttLJ:9& a r«1»«> a C*>fi. 
[0 0 18] 06IC^"TJ: 5«c:/y >hS«(c^fctt"T 

xy^mt (B«ffiB^sna«pjft) *>t 
.amiczw^KtrBiJM-siir^priiB-cfca 



[ooi9] tit, xY***s«na«>5t*>»t<ttB*»5>^ 

IB«>5C*>»tttB(-lplit"CW»«:B«»urA»b, ifix»* 

05 ssa^^tr, xY^^^sibSEgi^L^-r^o x 

#»>M#r (MflHloBaffifi^e>»»BB*&) *><b, 
T = t 2 - t, 

10 tftSM*IBT««cz*i«>»ili*:BI*fr*"lxtfJ:v\ w 
»tffifi*-C^5t*>«-<a:fiM^E«^, XYf- -?;\><nm 

15 [0020] t t £ t #14 (SJIsIi^lHlO^: 

*>Jt(ft:B3flSffi«ittLTV^T) , XYttiZttrtS|a]B#(::» 

[0 0 2 1 ] £AT\ rtoaiSNFPaTSr^^S^ftSrSK^ 
6 0 v**, XYtt*sBl4<D (1) w/^-V'-eSltS 
20 XY«i3ftSS«3MCJcar*-*©l4. 0 4 o (2) £ 

L= (1/2) XuXtX2=uX (v/a) = t> 2 / 
a 

25 <o<t#-efcSo i^ot, fttiie^itgu leisure 
kfc#sw-*»&i4, 

L>» ! /o 

tfc*. Z<DtZ<D&mtiF?$ t 2 (4, HI40 (3) <£>H ■ 
30 t 2 = (u/a) + (L/u) 

[0 0 2 2] 

T= t 2 — t , 

= (u/a) + (L/u) - t, 
35 ww{C*3V>T, XYr-^W^M u > ^tU^S? 

»4, v^i*ixttt*p<offl[-efc9, t,r*z«i3ft*^r*yh 

**oT, flltigo^fcftttB^^b^ftSrHJfeUfe^.Sd* 
40 T^Maaaur*>bZW*»»BB^4-ti:ixfi, 

[00 2 3] v 2 ^a^<Dt^s HPo, 04-CXY^ 

45 IWlKIB*ftV^O-e % 
t 2 =/~ (L/a) 

i45. rtl^A^r 29^(4. i4(0 (4) Sr^BBU 
L=u,X t 2 =aX t 2 x 1 2 = a X t 2 2 

so k<ea3ft»b"C*>a. 
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[00 24] Si:, z $&<o^T* y h&&W)&ff% t ,<o 

X&g ( K V yu<o±#TP* Ji^L^:«t9(C, 
RteZhWh*) (S*W«ctt, Ky/uSi:*DX»** 
CDttSf-Cj30XifS f ttft*5fco>-e*>5) . Sot, fln 
IIft50i7*y h*d»»t5l*W t jttJnXilft 

[0 0 2 5] «T\ P*fffl t,0#»*ICOV*Tifi'<*. 

t ,= t + T 

= (f/0) + (M' /f) 

= (f/0) + (l/f) (d 

= (f//3) + (1/f) [d- 

= (f/j3) + (1/f) [d- 

= (f/0) + (1/f) [d- 

= (f/0) + (d/f) - ( 

= (1/2) x f /0 + (d/ 

[0 0 2 7] f 2 ^ 3 d^i#f±^CA0j8&$IH]"efc5a» 

t,-/" (2 d/fl) 
EP^, [9 5<£> (3) S:#RaUT, 
d= (1/2) Xf Xt, 
= (1/2) x (fi x 1 1 ) Xt, 
= (1/2) X /3 x t, 2 
Sot, t, 2 = 2 d/0 tftZo 
[0 0 2 8] Ztt±#«Ftt»» t t J <Z>Z«l<Z>maEffi 

[0 0 2 9] K±BW! lt<t9 #3g^<D^iSMf£lC 
WSftfctt^XSSBfcasv^W:, £1\ MlA^zi 

6. *tti-Jxtf, t,= (1/2) xf//3 + (d/ 
f) <z>5£-e»WU f 2 ^fl dO<h#(cte, t^/" 
(2d//3) o^T^[|?i-^o 

[0 0 3 0] XYf- ^/UOXYlAcD^TlHl^^lH] 

<oLMSt5d^S:»Jlt& fiRSc-Tixtf, t 2 
= (v/a) + (L/u). (DiS-e&tti-rSo 

[00 3 1] tt, u 2 ^a L^4:#J-tt, t 2 =r (L 
/a) oa-CHtH-f S. 

[0 0 3 2] tit, t x t tafcSrittSEU-C. t 

,> t,-C*>iXtf, XY«l©XYf-^zttO*lII 
AiHtfWMMM&U t,< t.-Cfcixtf, XY&<ax 

[0 0 3 3] 



Z«fe0ftlifta*0 & U *DXi£g£r f £-T5o SSPtd* 
»tt*«c*DXiSft f lc»i-a^i»Lfci^»M*fc 

[00 2 6] f 2 <0dco££te % flQXilS f (Cii-rs 
05 (IS 5 ^r#i LtIo±^(7)X Yi(7)»W%x.* 

ti = { (1/2) x (f//3) } +d/f 
EP*>, M5<D (2) «r#JBLT* 



-M) 

- { (1/2) x f t } ] 

- { (1/2) xfxf/^l ] 

- { (1/2) xfxf/^l ] 
1/2) x f //3 
f ) 

©± ? Id, *DX«**JC**< <B?t«:WI+**DX«K:*5 

i^t, *nx»*»^^ffiB^^*nxxaS:«»Lfc*tt 
20 tmWrt -5 b#W <t fln xx^o &> ft^n x^ <D&m<n 

[B 1 ] Jtfcft*0X3fiB^^*«aS«r^i"ia^*>*o 

25 [B2] xYtt»tbtz*»»i:<o«i»«r*i-ia-e«> 

So 

[EI 3] Ztt»»OiDXXAi*QX>l***bi:<^iafi«5t 

[B4] XY^coWKiMC/^^-^Sr^i-ia-e*)*. 
30 [13 5] Ztt<0»ihjaS>"«^ — V'Sr^+ia-CfcS. 

[06] xY(»fcz(*io#»E«l*5J:tf»«i^»i-s 
[H7] ^fcltiDXSiB^isWSJaa^^n-Sr^i-BI 
35 [tiMS-ttRn] 

1 m^L"f—^ 

2 ftJPSlB 

3 a Xtt^e— 9 
3b Y«Hr-* 

40 3 c zm*r—* 

4 XYf-^ 

5 flDXX^ 

6 #nx2t&$> 

7 T* 
45 8 gfftl (iffiP) 

9 XYW^®l!ESi 
1 o J-T# y hilt 

i i ioxftsss 
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<f'<i9d > ■ 
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< tl >t t > **L 
| T«t J-t t "| 



]N0 



^ YES 



1 



[t, a y/a + L/w 1 |t Wa/a)| 



i 



["" T-0 

L - 1 1 



< ^Aflaxn7j >- 

|NO " C ** T ) 
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